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EVALUATION OF VOLUNTEER VEGETATION
ALONG NEWLY CLEARED RIGHIS OF WAY

by

D.K. Fowler, L.F. Adkissonl/and L.J. Turner
INTRODUCTION.

The majority of new TVA transmission line rights of way are cleared to
ground level in the sbring; towers are erected and wires stretched during
summer; and a mixture of fertilizer and Kentucky 31 fescue grass (Festuca
elatior) is sown for erosion contrd during fall or the following spring. A
vatgnd of volunteer vegetation developé along large portions of new rights of
way after initial clearing and before seed bed preparation, and it has been
hypothesized that operational costs might be reduced by utilizing this
vegetation in ground cover restoration procedures., The overall purpose of
this investigation was to determine thé economic feasibility and environmmental
consequences of seeding only those portions of new rights of way without an
adequate ground cover of naturally occurring vegetation. Specific study
objectives were to select a represen;ativenewly cleared rights of way and:

. Determine the percent ground cover which develops naturally after clearing
and prior to TVA's usual ground cover restoration operations.

. Document the species diversity, density, and aggregate standing crop biomass
" of this volunteer vegetation.

. Measure the number, size, and origin of erosion sites on the study rights
of way.

® e

Compare the cost of seeding only the actively eroding sites on the study
rights of way to TVA's current expenditures for seeding the entire line.

l/ Present address is Land Between the Lakes, Tennessee Valley Authority, Golden
Pond, Kentucky



METHODS W

Study Area Selection and Description

A 4.9 mile section of the Watts Bar-Roane 500 kV transmission line was
selecth for study. This particular portio?'of the rights of way was cleared
to a width of 175 feet and traverses lands of the Energy Resource Development
Agency near Oak Ridge, Tennessee in Roane Couqty. The study area lies within
the rugged ridge and valley physiographic province and is predominately forested
with mixed hardwoods (Braun 1950). Soils in the study area were derived from
underlying limestone, cherty dolomite and acid sandstone-shale rock strata.
Study Design

Two sampliﬁg sites were selected along portions of rights of way underlain by
each of the three soil parent material typeé. Four transects were then located
along each of the six sampling sites (24 transects total).Individual sampling
sites extended from transmission tower to transmission tower.Transects at each
site were located at one of the towers, on each slope between towers, and in
the ravine drain as depicted in Figure 1.The study rights of way was cleared
during March of 1977 and vegetation was sampled that September immediately
before-ground cover restoration operations bégan.

Percent Ground Cover Measurements

Cround cover measurements were taken at intgpvals of 15 feet along each
transect(Fig. 2.). A point count instrument with 10 teeth was placed vertically
on thé ground and the number of teeth,or points,which were in contact with
vegetatidn were recorded. In our sampling scheme, we took two readings at each
of the ten 15 feet intervals so there were 200 possible points which could
be touched by vegetation along each transect (10 sampling locations x two readings
x 10 points). These points were totaled by transect and divided by eight’ to

determine the mean percent cover for each parent material type.
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Figure 2. Percent ground cover measurements were. taken at intervals of 15 feet
with a comb-like point count instrument. ’ S

Plant Species Inventory ¥
2

Rights of way vegetation was sampled by means of six .50 meter” plots sPaced
‘at intervals of 25 feet along each of the 24 tranmsects. All plants accprring in
these plots were recorded as to species and the percent of the plot which Ehey
covered. The importance of individual plant species to the total plant community
was»determined according to the following formulas (Mueller-Domboisvand Elle@berg,
:1974):

\ Total percenf cover values for a species
LNy . - ;
Dominance = _ Total area sampled

Dominance for a species X 100
Relative dominance = Total dominance for all species ’

Frequency = Total number of plots occupied by a species
Total number of plots sampled




Frequency value for a species

Relative frequency - Total of frequency values for all species X 100
Importance value = Relative dominance + Relative frequency

Biomass Estimates

All plant biomass within.a .25 meterzpo;tion of the .50 meterzplots used
to inventory plant species composition was clipped at ground level; oven dried
at iOSOC and weighed. These weights were then converted to lbs per acre and
averaged to obtain a standing crop biomass estimate for vegetation growing
oﬁ soils derived from each of the three parent material types.

Inventory of Erosion Problems

A complete inventory was made of erosiom problems occurring along the 4.9
miles of rights of way being studied. The acreage of each erosion site was
determined, the location was marked on a planning profile map, and the severity -

of the problem was ranked numerically as follows: (1) Slightly eroded, will

'probabiy revegetate naturally, light broadcast seeding would solve prbblem,

fertilizer not necessary; 2) Moderatély eroded, will require light tractor
.discing, broadcast seeding, and a light applicétion of fertilizer: (3) Severely
eroded, considerable tractor work will be involved and bulldozer grading may

be necessary; heavy’applications ofrseed,.fertilizer, and mulch will be

required.

RESULTS AND DISCUSSION

Ground Cover and Plant Biomass Estimates
Despite prolonged heavy equipment disturbance along the study rights of
way, volunteer vegetation had produced a more than adequate ground cover (Figs.
L

3,4,5). Percent ground cover values of 78, 74, and 61 were estimated for rights
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of way soils deri&ed from limestone. cherty dolomite, and acid sandstone-sha{f;
respectively (Table 1). Wwhen dats were pooled for all parent material types,
mean ground cover was calculated to be 71 percent. Ground éover was sparse
around the majority of transmission towers due to the‘more intense construction
activity at these locations (Fig.6 ). Only a few of the tower sites: had -
adequate stands of vegetation (Fig.7). Bulldozers, which were used to pull
heavy 1lines aléng the length of the rights of way, had very little effect

on the established ground cover. The treads simply compacted the volunteer

vegetation without killing many of the plants or disturbing their thickly matted

root structure.

Fig. 3. Volunteer vegetation growing on soils derived from limestone parent
material. Ragweed is the most common plant in this photograph.Erosion
{s definitely not a problem on this section of rights of way. '




Fig. 4. Volunteer vegetation growing on soils derived from cheny dolomite.
he lack of erosion on the facing steep slope.

parent material. Note t

ML
& e

" Fig. 5. Volunteer vegetationm growing on soils derived from acid sandstone-
shale parent material.Both steep slopes are well stabilized.
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Fig. 6. Ground cover was sparse at most of the tower sites due to intense
equipment disturbance. Sixteen of the 17 erosion problems along the
rights of way were at such locations. '

B

Fig. 7. A few tower sites were gatisfactorily stabilized by volunteer vegetation.




(”~\ . Table 1. Percent ground cover along the study rights of way.

Percent Ground Cover

Parent material At tower Between All data
classification sites tower sites | pooled
|
Limestone 71 81 78 ;
- Cherty dolomite : 40 _ . 85 74 |
Sandstone-shale ' 49 ‘ 69 : 61
g
All parent materials 53 78 l 71

Although the vegetation on our study rights of way had only six favorable ;
months in which to germinate and grow (March to August), standing crop biomass
(ix estimates were surprisingly high (Table 2 ) .Mean oven dried weights of 2517,

3045, and 2332 lbs per acre were calculated for vegetation growing on soils '

; \
derived from limestone, cherty dolomite, and acid sandstone—shale, feSpectivel;x
When the weight data for all parent_magerial types were podled, a standing crop
biomass estimate of 2631 lbs per acre was obtained. Our weight data generally
exceeds biomass production estimate# for older rights of way which we?e initially
subjected to TVA's current ground cover restoration program.- Beeman (1979)
calculated oven dried weights of 1506,l2095, and 2661 1bs per acre for
vegetation growing on rights of way which had been cleared for two, four, aﬁd
six years; reséectively (Fig. 8).In constrast, the mean standing crop biomass
estimate for‘vegetation on our study area (all data pooled) was 27.2 and 11.4
pef cent greater than weight production on Beeman's two and four year old
corridors and only 0.6 per cent lower than his six year old rights of way.

(;, 1t appears from these data that a seeding progrsm offers little or no advantage

over first year volunteer vegetation from the stimdpoint of biomass production.
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Table 2. Standing crop biomass produced by volunteer vegetation along
the Watts Bar-Roane rights of way.

Mean 1bs per acre (oven dried)

Trees and A1l other All data
So0il Parent Material shrubs vegetation pooled
Linestone | 211 2620 2517 ’
Cherty dolomite 259 | £788 3045
Sandstone-shale : | 363 - 1962 2332
A1l parent materials ?78 2350 2631

Volunteer Vegetation Species Composition

A total of 147 species of plants were identified along the study portion"
of the Watts Bar-Roané transmission line rights of way (Appendix Table 1).
Soils derived from limestone, cherty dolomite, and acid sandstone-shale parent
material supported 83, 79, and 75 plant species, respectively.(Table 3).We
{dentified four species of shrubs, eight species of grasses and sedges, 88
species of hérbaceous plants, and 15 species of woody vines.

The majority éf plant species which we catalogued on the study rights of
way (Fig. 9) are important to one or more species of wildlife as a source of
food and/or cover ( Martin, Zim, and Nelson 1951).Since thesé plant communities
are now removed on new lines during the seed bed preparation process, it would
obviously be a great benefit to wildlife populations if this volunteer
vegetation could be incorporated into TVA's ground cover restoration program.
}n addition,. many 6f these naturally occurring plant species have desirable
aesthetic qualities (Fig. 10).It would be highly desirably froﬁ a biological

standpoint to disturb these volunteer plant communities as little as possible

after completion of transmission line constructionm.
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Table 3. Number of volunteer plant species along the study rights of way.

Number (percent) of plant species by catepory

: Grasses Herbaceous Woody ALl ’
Soil parent material Trees Shrubs Sedges Plants " Vines Cateporics
Limestone | 18(21.7) 2(2.4) 8(9.6) 45(54.2) 10(12.1)  83(100)
Cherty Dolomite 20(25.3) 2(2.5) 5(6.3) 44(55.8) 8(10.1) 79(100)
Sandstone-Shale 19(25.3) 4(5.3) 5(6.7) 39(52.0) 8(10.7) 75(100)
All Data Pooledl/ 33(22.3) 4(2.7) 8(5.4) 88(59.5) 15(10.7) 147(100)

1/ This row of data does not represent totals of the preceeding columns since
many plant species are common to all parent material classifications.

Fig. 9. Many of the volunteer plant species growing on the Watts-Bar Roane
rights of way are beneficial to wildlife. For example, the ripe polk-
berries in this photograph are a preferred food of many wild birds.

N




plant species which were catalogued on the -rights

Fig.10. Many of the volunteer
eed(above)

of way have attractive blooms in the early fall. New York Ironw
and Joe Pye weed are two of many such species.
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When dominance and importance values were caiculatedzfor individual plant

r

-species, it became evident that plant community parameters differed considerably

between the three parent material types (Appendix Tables 1T, III, IV). For example,

fire weed (Erechtites hieracifolia) had the highest importance value measured on

the acid sandstone-shale parent material buf occupied a much less important
bdsition in the plant communities which developed over the other two substrates.
In addition, some plant species were recorded on only one parent material type
while others grew on two or more substrates. This situation is to be expected
since the soils derived from the three parent material types comstitute growfh
environments to which various plant species respond differently. The plants
best adapted to the environmental conditions on a given site have a competitive
advahtage over most other species and this situatioﬁ is reflected in the
dominance and importance values of a given species. However, the important
conclusion to be drawn from these data is that a dense and diverse plant community
rapidly covered the newly cleared rights of way and very effectively checked
erosion. | .

It is often hypothesized that establishment of a dense stand of fescue

grass on new rights of way will suppress the growth of tree seedlings and stump

resprouts by vigorously competing for space, nutrients and sunlight. The end

result would be a longer time span before the first clearing becomes necessary.
This line of reasoning is attractive but it is unlikely that fescue would suppress
the growth of tree species any better than the 115 species of low growing plants
inventoried in our study. Since Beeman's study (1979) on older TVA rights of way
revealed thét fescue grass is rapidly replaced by volunteer plant species, any
maintenance advéntage gained by TVA's seeding program is certainly no more than
one maintenance cycle in duration. It is possible that the removal of dense

volunteer vegetation during seedbed preparation actually encourages the growth
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of tall growing tree species by eliminating competitionm. - -

Erosion Inventory

Seventeen actively eroding sites,comprising a total of 4.8 acres,wvere
inventoried along the 4:9 miles (99.4 acres) of rights of way surveyed (Table 4).
The majority of these sites were 0.2 acres or less in size and were caused by
récent heavy equipment disturbance'arouqd the transmission towers (Fig. 6).

It is significant that only two sites were given a number three ranking, the
claséificatioq for a severely eroded area. Fertilizer and seed necessary for
restoration of ground cover to all problem sites was approximately 1390 and 192
1bs per acre, respectively, and the total cost of treating.the five per cent of
rights of way with erosion p;oblems was estimated to be $960 dollars ($200/acre).
In contrast, it would cost approximately $19,880 dollars to seed the entire

99.4 acres of study rights of way at current 1979 prices of $200 dollars per acre.
Our estimates for the cost of treating the erosion problems on the study area

are probably low because of the dispersed location of these sites. However,

"even at costs of $300 or $400 dollars per acre, selective seeding of problem

sites would be much cheaper than completely seeding the entire new rights of
way.
It should be stressed that the ability of volunteer plant communities to

control erosion may differ widely'at other localities in the TVA power system.

For example, soils in portions of west Tennessee are highly erodable and might

not be adequately stabilized by naturally occurring vegetation. However, if
the policy of treating only the actively eroding portions of new rights of way

were followed, these exceptions would automatically be remedied.



Table 4 Erosion progﬁéms inventoried along the Watts Bar-Roane rights of way and estimated cost of treatment.

Treatment Materials

acres percent erosion 1bs of 1bs of treatmen
Description of erosion problem _ disturbed slope rankingl/ seedzl fertilizer—/ costs—~
Equipment disturbance at structure 179 0.6 7 2 24 180 120
Equipment disturbance at structure 182 0.1 13 1 4 - 20
Equipment disturbance at structure 185 0.1 5 1 4 - 20
Equipment disturbance at structure 187 0.2 29 1 8 - 40
Equipment disturbance at structure 188 0.1 35 2 4 30 20
Equipment disturbance at structure 189 0.1 25 1 4 - 20
Equipment disturbance at structure 190 0.1 8 2 4 30 20
Eroding roadway near structure 191 0.1 26 2 4 30 20
Equipment disturbance at structure 192 0.1 11 1 4 - 20
Equipment disturbance at structure 193 0.1 11 1 4 - 20
Equipment disturbance at structure 197 . 0.1 13 1 4 - .20
Equipment disturbance at structure 198 1.2 40 3 48 480. 240
Equipment disturbance at structure 199 0.3 3 2 12 90 60
Equipment disturbance at structure 200 0.7 6 3 28. 280 140
Equipment disturbance at structure 202 0.4 20 2 16 120 ' 80
Equipment disturbance at structure 206 0.2 21 2 8 + 60 40
Equipment disturbance at structure 207 0.3 14 2 12 . 90 60
TOTALS 192 - 1390 : 960

o

o]
'
]

91

1/Erosion rankings are explained in detail in methods section. Briefly, rankings of 1, 2, and 3 refer to slight,
moderate, and.severely eroding sites; respectively.

2/Forty lbs. per acre of Kentucky 31 fescue grass.

3/Fertilizer (15-15-15 analysis) applied at rates of 300 and 400 lbs. per acre on erosion sites ranked two and
three in severity, respectively.

4/All treatment costs were computed at TVA's current mean expenditure of $200/acre for ground cover restoration
operations on new rights of way. It would, of course, cost less than $200/acre to treat some problem sites’
and more to treat others, However, our overall cost estimates are more likely to be low than high because
of the expenditures associated with moving men and equipment from one small erosion site to the next.
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SUMMARY

Volunteer vegetation effectively checked erosion along approximately 95 per

cent of the study portion of the Watts- Bar-Roane rights of way. Ground cover

values of 78, 74, and 61 per cent were computed for limestone, cherty dolomite,

and acid sandstone-shale soils, respectively. When data were pooled for the
three substrate types, mean ground cover was estimated to be 71 per cent.
Ground cover was inadequate (mean of 53 per cent) at the majority of tower

sites.

"Standing crop biomass estimates of 2517, 3045, and 2332 oven dried lbs per

acre were calculated for volunteer vegetation growing limestone, cherty
dolomite and acid sandstone-shale soils, respectively. Mean biomass
production for combined substrate data was 2631 lbs per acre.

A total of 147 species of plants was identified along the study portion of
the Watts Bar-Roane rights of way. Four species of shrubs, eight species
of grasses and sedges, 88 species of‘herbaceous plants and 15 species of
woody vines Qere identified. Many of these plant species are beneficial to
wildlife and have desirable aesthetic qualities.

Seventeen actively eroding sites, comprising a toﬁal of 4.8 acres, were
inventoried along the 4.9 miles (99.4 acres) of rights of way surveyed.
Sixteen of these sites occurred in ﬁhe immediate vicinity of transmission
towers.

The toé;l cost of treating the erosion problems,which were present on five

per cent of the study rights of way, was estimated to be $960 dollars. In

contrast, it would cost $19,880 dollars to seed the entire 99.4 acres of

study rights of way at current 1979 prices of $200 dollaré per acre.



study rights of way wbuld cost $18,920 doliérs more than selective seeding of

18

RECOMMENDATIONS

We estimated that TVA's current ground cover restoration approach on the

-

only those sites lacking adequate stands of volunteer vegetation. This potential

savings in operational costs is great enough to warrant the following actions:

1.

A quantitative comparisén of the development of tall growing vegetation on
seeded and unseeded portions of a new rights of way is needed. This study,
which will assess the value of TVA's seeding program, is already underway

on the Watts Bar-Roane rights of way and requires no further action at this
time.

A task force, composed of individuals involved with this study and key personnel
from pertinent Office of Power divisions, should devise a strategy to incorporate
volunteer vegetation into TVA's rights of way ground cover restoration program.
This plan would then be available for implementation when ongoing field

studies are completed. In addition, TVA would be prepared to quickly adjust

its seeding program and to defend this adjustment with quantitative data.

It would probably be appropriate for the interdivisional rights of way practices

committee to consider and rule on this task force proposal.
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Appendix Table I. List of Plants Collected in Oak Ridge Powerline
Rights of Way Study Summer 1977

2]

"1 2
Sclentific Name Common Name Parent Material Type

Acalypha gracilens Virginia Three-Seeded Mercury C/A/L
Acer rubrum Red Maple C/A/L
Acer saccharum Sugar Maple A
Ambrosia artemisiifolia Ragweed C/A/L
Ampelopsis cordata Simple-leaved Ampelopsis c
Anagallis arvensis Scarlet Pimpernel L
Andropogon sp. Beard Grass C/A/L -
Anemonella thalictroides Rue-Anemone A
Anisostichus capreolata Cross Vine L
Antennaria plantaginifolia Plantain-Leaf Everlasting C/A/L
Apocynum cannabinum Indian Hemp A
Asarum arifolium Wild Ginger A
Ascyrum hypericoides St. Andrew's Cross A
Aster sp. Aster c/A

Aster pilosus
Bidens sp.

Bidens frondosa
Botrychium obliquum
Campsis radicans

Frost Aster
Beggar-ticks
Beggar-ticks
Common Grapefern
Trumpet Vine

Carex sp. Sedge /A/L
Carpinus caroliniana Ironwood
Carya sp. Hickory /A/L

Cassia nictitans
Ceanothus americanus

Wild Sensitive Plant
New Jersey Tea

Celastrus orbiculatus Bittersweet
Celtis occidentalis Hackberry
Cercis canadensis Redbud /L

Chenopodium album
Climaphila maculata
Clematis virginiana
Collinsonia canadensis
Cornus florida
Crotalaria sagittalis
Cyperus esculentus
Daucus carota
Desmodium sp.
Desmodium perplexum
Digitaria sp.

Diodia teres
Dioscorea quaternata
Duchesnea indica

Lamb's-quarters
Spotted Wintergreen
Virgin's Bower
Horse-balm
Flowering Dogwood
Rattle-box

Yellow Nut-grass

‘Wild Carrot

Beggar Lice
Beggar Lice

Crab Grass

Rough Button-weed
Wild Yam

Indian Strawberry

o

/A/L

~
>

/A/L

FrrOoO00>0cC00>OprrOoOt OO0 0 P>

1. Common names were compiled from Britton and Brown (1970) and Radford et

(1968).

g. Cherty Dolomite (€), Acid Sandstone-Shale (A), and Limeséone (L)

f
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Appendix Table I. ( continued ).

Scientific Name

Common Name

", Parent Material Type

Erechtites hieracifolia

Erigeron canadensis

Erigeron philadelphicus
Erigeron pulchellus
Eulalia viminea
Euonymus americanus
Eupatorium serotinum
Euphorbia dentata
Euphorbia maculata
Fragaria virginiana
Fraxinus pennsylvanica
Galactia volubilis
Galium concinnum
Geranium maculatum
Geum canadense

Goodyera pubescens
Hedeoma pulegiodes
Helianthus sp.
Houstonia caerulea
Houstonia purpurea
Hypericum gentianoides
Hypericum mutilum
Ipomoea sp.

Ipomoea pandurata
Juniperus virginiana
Lespedeza sp.

Lespedeza cuneata
Lespedeza stipulacea
Liquidambar styraciflua
Liriodendron tulipifera
Lobelia inflata
Lonicera japonica
Ludwigia alternifolia
Magnolia acuminata
Meliotus sp.

Morus rubra

Nyssa sylvatica
Oenothera biennis
Oxalis stricta
Oxydendron arboreum
Panicum sp.
Parthenocissus quinquefolia

Passiflora incarnata
Passiflora lutea
Perilla frutescens
Phaseolus polystachios
Physalis pubescens
Phytolacca americana
Pinus sp.

Pinus virginiana
Plantago lanceolata

Fireweed

Horseweed

Daisy Fleabane
Robin's-Plantain

NCN _

Strawberry Buysh
Late-Flowering Thoroughwort
Toothed Spurge

NCN

Virginia Strawberry

Green Ash

Downy Milk Pea

Shining Bedstraw

Wild Crane's-bill

White Avens

Downy Rattlesnake Plantain
Pennyroyal

Sunflower

"Bluets

Large Houstonia
Pineweed

Slender St. John's-wort
Morning Glory

Wild Potato Vine
Redcedar

Bush Clover

Sericea

Korean Clover
Sweetgum

Yellow Poplar
Indian-tobacco
Japanese Honeysuckle
Rattle-box
Cucumber-tree
Sweet-clover

Red Mulberry
Blackgum

Common Evening-Primrose
Wood Sorrel

Sourwood

Panic Grass

Virginia Creeper
Maypops

Yellow Passionflower
Perilla

NCN

Low Hairy Ground Cherry
Pokeweed

Pine

Virginia Pine
English Plantain

C/A/L
A/L

L

L
C/A/L
A/L
C/A/L
L

c
C/A
A

C
C/A/L

C/A
C/L

C/A/L
C/A/L
C/A/L
C/A/L
C/A/L

c/L
C/A/L
C/L
C/A/L

C/A/L
C/A/L
c/L
C/A

c/L
C/A
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Appendix Table I. (continued)

Scientific Name

Common Name

Pareﬁt Material

Plantago major

Platanus occidentalis

Poa annua

Polystichum acrostichoides

Prunella vulgaris
Prunus serotina
Pueraria lobata
Pyrus coronaria

Quercus sp.
Quercus alba

Quercus falcata
Quercus muehlenbergii
Quercus phellos
Quercus prinus
Quercus rubra
Quercus stellata
Quercus velutina
Rhamnus caroliniana
Rhus copallinum
Rhus glabra

Rhus radicans

Rubus sp.

Rubus argutus

Rubus phoenicolasius
Ruellia sp.

Rumex acetosella
Salix nigra
Sanicula canadensis
Sassafras albidum
Scutellaria parvula
Senecio sp.

Senecio smallii
Sida sp.

Silphium sp.
Smilacina racemosa
Smilax glauca
Solanum carolinense
Solanum nigrum
Salidago sp.
Sorghum halepense
Thistle sp.

Tovara virginiana
Ulmus alata
Uvularia perfoliata
Vaccinium sp.
Verbascum thapsus
Verbena urticifolia
Verbesina occidentalis
Viola sp.

Vitis sp.

Vitis baileyana

Common Plantain
Sycamore

Annual Meadowgrass
Christmas-fern
Heal-all

Black Cherry
Kudzu

Crabapple

Oak

White Oak

Southern Red Oak
Chestnut Oak
Willow Oak
Chinkapin Oak
Northern Red Oak
Post Oak

Bldack Oak
Carolina Buckthorn

‘Winged Sumac

Smooth Sumac
Poison Ivy

NCN

Blackberry
Wineberry

Ruellia
Sheep-sorrel

Black Willow
Short-styled snake-root
Sassafras

Small Skull-cap
Groundsel

Small's Squaw-weed

~ NCN

Rosin-weed

False Solomon's-seal
Glaucous-leaved Greenbrier
Horse-Nettle

Black Nightshade
Goldenrod

Johnson Grass

Thistle

Virginia Knotweed
Winged Elm

Perfoliate Bellwort

NCN

Woolly Mullein

White Vervain

Small Yellow Crownbeard
Violet

Grape

Possum Grape

L

A

L

C/A
C/L
C/A/L
c

A

C

C/A
C/A
A

C

L
C/A/L
C

C/A
c/L
C/A
C/A/L
C/A/L
C/A
C/A/L
A

L

c/L
A
Cc/L
C/A/L
C/A/L
A/L
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Sclentific Name

Common Name

Parént Material Type

Vitis cinerea
Vitis palmata
Vitis rotundifolia
Vitis vulpina

Pigeon Grape
Missouri Grape
Muscadine
Frost Grape

A
L

C/A/L
C/A/L
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Appendix Table IT. List of plants krankéd by importance vilue) from most to least .
| important for limestone substrate.

1 Relative Relative Importance
Plant Species / Dominance Dominance Frequency Frequency Value
TREES
Nyssa sylvatica 2.80 2.01 .15 - 1.72 3.73
Quercus rubra 1.70 1.22 .13 1.49 2.71
Ulmus alata 2.00 1.44 .10 1.15 2.59
Liquidambar styraciflua 1.00 .72 .13 1.49 2.21
Prunus serotina .50 .36 .13 1.49 1.85
Sassafras albidum .70 .50 .08 .96 1.46
Liriodendron tulipifera .66 A7 .08 .96 1.43
Cornus florida 1.26 .91 .04 . 46 1.37
Cercis canadensis .20 .14 .08 .92 1.06
Morus rubra .46 .33 .06 .69 - 1.02
Celtis occidentalis .20 .14 .04 46 .60
Carpinus caroliniana .12 .09 .04 46 .55
Quercus prinus .20 : 14 .02 .23 .37
Magnolia acuminata .16 .12 .02 .23 .35
Rhamnus caroliniana .12 .09 .02 .23 .32
Acer rubrum .08 .06 .02 .23 .29
Carya sp. .04 .03 .02 .23 .26
Juniperus virginiana .04 .03 .02 .23 .26
SHRUBS
Rhus glabra .84 . .60 .10 1.15 1.75
Euonymus americanus 42 .30 .04 .46 .76
GRASSES AND SEDGES
Eulalia viminea 8.40 6.04 .38 4,37 10.41
Digitaria sp. 5.20 3.74 .25 2.87 6.61
Panicum sp. 1.88 1.35 .27 3.10 4.45
Andropogon sp. .50 .36 .10 1.15 1.51
Sorghum halapense .20 14 .02 .23 .37
" Elymus virginicus .12 .09 .02 .23 .32
Carex sp. .08 .06 .02 .23 .29
Poa annua .08 .06 .02 .23 .29
HERBACEOUS
Oxalis stricta 5.20 3.74 46 5.29 9.03
‘Lespedeza stipulacea 6.20 4.46 .23 2.64 7.10
Meliotus sp. 6.40 4.60 .15 1.72 6.32
Phytolacca americana 3.60 2.59 .30 3.44 6.04
Perilla frutescens 6.00 4.31 .15 1.72 6.03
Erechtites hieracifolia 2,80 2.01 .27 3.10 5.11
Acalypha gracilens 2,80 2.01 .23 2.64 4,65
Ambrogia artemisiifolia 5.80 3.24 .10 1.15 4.39
Solanum nigrum 2.80 2.01 .19 2.18 4,19
Hedeoma pulegiodes 3.40 2.44 .10 1.15 3.59
Lespedeza cuneata 1.42 1.02 .19 2,18 3.20
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Appendix Table II.(continued)

Relative Relative Importance
Plant Species Dominance Dominance Freqyengy Frequency Value
Rubus argutus 1.70 1.22 .17 1.95 3.17
Eupatorium serotinum 1.42 1.02 .15 1.72 2.74
Solidago s8p. .76 ‘ .55 .19 2.18 2.73
Qenothera biennis 1.84 y 1.32 , ' .10 1.15 2.47
Plantago major 2,08 - . 1.50 .08 .92 2.42
Lespedeza sp. 1.66 1.19 .10 1.15 2.34
Verbascum thapsus .88 .63 .13 1.49 2.12
Solanum carolinense .66 AT .13 1.49 1.96
Anagallis arvensis 1.58 1.14 .02 .23 1.37
Verbena urticifolia .84 .60 .06 .69 1.29
Viola sp. .46 .33 .08 .96 1.29
Aster pilosus .92 .66 .04 .46 1.12
Cyperus esculentus .30 .22 .06 .69 .91
Physalis pubescens © .54 .39 ‘ .04 .46 .85
Geum canadense .30 .22 .04 46 .68
Lobelia inflata .30 .22 .04 A .68
Plantago lanceolata .30 .22 .04 .46 .68
Euphorbia dentata .50 .36 .02 .23 .59
Antennaria plantaginifolia .16 : .12 .04 .46 .58
Daucus carota .12 .09 .04 46 .55
Erigeron pulchellus 42 .30 .02 .23 .53
Chenopodium album .26 .19 .02 .23 42
Pasgiflora incarnata .20 14 .02 .23 .37
Senecio sp. .16 .12 .02 .23 .35
Galium concinnum .16 .12 .02 .23 .35
Rumex acetosella .12 .09 .02 .23 .32
Sanicula canadensis .12 .09 .02 .23 .32
Tovara virginiana .12 .09 .02 .23 .32
Prunella vulgaris .08 .06 .02 .23 .29
Silphium sp. .08 .06 .02 .23 ' .29
Erigeron philadelphicus .04 .03 .02 .23 .26
Ruelljia sp. .04 .03 .02 .23 .26
Scutellaria parvula .04 .03 .02 .23 .26
Verbesina occidentalis .04 .03 .02 .23 .26
WOODY VINES ’
Lonicera japonica 29.20 20.99 .77 8.85 29.84
Parthenocissus quinquefolia 2.60 1.87 .27 3.10 4,97
Rhus radicans 3.20 2.30 .23 2.64 ' 4.94
Vitis rotundifolia - 1.58 1.14 .19 2.18 3.32
vitis vulpina 2.20 1.58 .13 1.49 3.07
Campsis radicans .62 .45 o .08 .92 1.37
Anisostichus capreolata .46 .33 .08 .92 1.25
Celastrus orbiculatus .92 .66 .04 .46 1.12
Vitis palmatum .62 .45 .02 .23 .68
Vitis sp. .28 .20 .04 46 .66

1/ Common names are listed in Appendix Table I,
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Appendix Table I1I. List of plants (ranked by importance vglue) from most to least
important for ' cherty dolomite.

. ‘ Relative Relative Importance
Plant Species / Dominance Dominance Frequency Freﬁggncy Value
TREES .
Liriodendron tulipifera 2.20 1.36 .46 5.19 6.55
Acer rubrum 1.84 1.14, .35 3.95 5.09
Nyssa sylvatica 3.00 1.86 .19 2.14 - 4,00
Cercis canadensis 1.42 .88 .17 1.92 2.80
Rhamnus caroliniana 1.20 74 .08 .90 1.64
Prunus serotina .70 43 .10 1.13 1.56
Sassafras albidum 1.04 .64 .08 .90 1.54
Carya sp. - .62 .38 .08 .90 1.28
Pinus virginiana .16 .10 .06 .68 .78
Quercus alba .26 .16 . .04 .45 .61
Morus rubra .16 .10 .04 45 .55
Liquidambar styraciflua .50 .31 .02 .23 .54
Pinus sp. .12 .07 .04 ‘ .45 -~ .52
Quercus sp. .34 .21 .02 .23 b4
Quercus falcata .12 .07 .02 ' .23 .30
Quercus rubra .12 .07 .02 .23 .30
Quercus phellos .08 .05 .02 .23 - .28
Quercus stellata .08 .05 .02 .23 .28
Ulmus alata .08 .05 .02 .23 .25
Quercus velutina 04 .02 .02 .23 .25
SHRUBS
Rhus copallinum 2.00 1.24 .31 3.49 4,73
Rhus glabra .62 - .38 ‘ .04 .45 .83
GRASSES AND SEDGES
Panicum 8p. 11.20 6.93 .52 5.86 12.79
Bulalia viminea 11.80 7.30 .21 2.37 9.67
Digitaria sp. 7.60 4.70 _ .23 2.59 7.29
Carex sp. .62 .38 .04 .45 .83
Andropogon sp. .42 .26 .04 .45 .71
HERBACEOUS .
Ambrogia artemisiifolia 12.80 7.92 .23 2.59 10.51
- Acalypha gracilens 3.60 2.23 .38 4,28 6.51
Phytolacca americana . 5.42 3.35 .27 3.04 6.39
Erechtites hieracifolia 5.60 3.46 .25 2.82 6.28
Rubus argutus 3.20 1.98 .38 4.28 626
Lespedeza stipulacea 2.60 : 1.61 .21 2.37 3.98
Oxalis stricta 1.50 .93 .23 2.59 3.52
Lobelia inflata 1.20 .74 .23 2.59 3.33
Cassia nictitans 1.34 .83 .21 2.37 3.20
Polystichum acrostichoides 1.30 .80 .19 2.14 2.9
Eupatorium serotinum 1.08 .67 .19 2.14 2.81
Galium concinnum 1.08 .67 .17 1.92 2.59
Verbascum thapsus .66 41 .17 1.92 2.33
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Appendix Table 111 {continued)

Relative .~ Relative Importance
Plant Species - .Dominance Dominance Frequency  Frequency  Value
Hedeoma pulegiodes 1.2 .74 .13 1.47 2,21
Diodia teres .5 31 .10 1.13 1.44
Viola sp. .3 .19 .10 1.13 1.32
Antennaria plantaginifolia 2 .12 .06 . .68 .80
Senecio smallii .16 .09 . .06 .68 w77
Aster sp. .50 .31. .04 .45 .76
Lespedeza sp. .12 .07 .06 .68 .15
Fragaria virginiana .38 .24 .04 45 .69
Passiflora incarnata .38 .24 .04 45 .69
Clematis virginiana .20 .12 .04 45 .57
Rubus sp. S L.12 .07 .04 .45 .52
Solanum nigrum .12 .07 .04 45 .52
Sida sp. .34 .21 .02 .23 A4
Rumex acetosella .26 .16 .02 .23 .39
Thistle sp. .26 .16 .02 .23 .39
Hypericum gentianoides .16 . .099 .02 : .23 .33
Ipomoea pandurata .12 .07 .02 .23 .30
Crotalaria sagittalis .08 .05 .02 .23 .28
Oenotheria biennis .08 .05 .02 .23 .28
Phaseolus polystachios .08 .05 .02 .23 .28
Scutellaria parvula .08 .05 .02 .23 .28
Bidens frondosa .04 .02 .02 .23 .25
Botrychium obliquum .04 .02 .02 ' .23 .25
Desmodium sp. .04 .02 .02 .23 .25
Euphorbia maculata .04 .02 .02 .23 .25
Galactia volubilis .04 .02 .02 .23 .25
Houstonia purpurea .04 .02 .02 .23 .25
Prunella vulgaris .04 .02 .02 .23 .25
Sanicula canadensis .04 .02 .02 .23 .25
Smilacina racemosa .04 .02 .02 .23 .25
Solidago sp. .04 .02 .02 .23 .25
WOODY VINES
Pueraria lobata 39.8" 24,62 .33 3.72 28.34
Lonicera japonica 20.4 - 12.62 .46 5.19 17.81
Vitis rotundifolia 3.8 2,35 .29 3.27 5.62
Parthenocissus quinquefolia 5.00 3.09 .19 2.14 5.23
Vitis vulpina 1.80 1.11 .06 .68 1.79
Smilax glauca .58 .36 .10 1.13 1.49
Rhus radicans .26 .16 .04 45 .61
A?pelopsia cordata .08 .05 .02 . .23 .50

1/ Common names are listed in Appendix Table 1.
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Appendix Table IV:. Liét of plants (ranked by importance value) from most to least
important for acid sandstone-shale substrate.

bl

1 Relative Relative Tmportance
Plant Specles [/ Dominance Dominance Frequeacy Frequency Va lue
TREES
Liriodendron tulipifera 5.92 5.22 .60 7.36 12.58

~ Acer rubrum 5.80 5.11 .52 6.38 11.49
Nyssa sylvatica 3.20 2,82 .15 1.84 4.66
Sassafras albidum 3.40 2.99 . .13 1.60 4.59
Acer saccharum 3.20 2.82 .04 .50 3.32
Carya sp. .66 .58 .19 2.33 2.91
Oxydendron arboreum .58 - .50 .06 .74 1.25
Quercus velutina .34 .30 .04 .50 .80
Fraxinus pennsylvanica .26 .23 .04 .50 .73
Liquidambar styraciflua .12 .11 .04 .50 .61
Cornus florida .12 .11 .02 .25 <36
Platanus occidentalis .08 .07 .04 .25 .32
Quercus falcata .08 .07 .02 .25 .32
Pinus sp. 04 .04 .02 .25 .29
Prunus serotina .04 .04 .02 .25 .29
Pyrus coronaria .04 .04 .02 .25 .29
Quercus alba .04 .04 .02 .25 e29
Quercus rubra .04 .04 .02 .25 .29
Salix nigra 04 .04 .02 .25 .29

SHRUBS .
Rhus copallinum 3.60 3.17 .31 3.80 6.97
Rhus glabra .62 .55 .02 .25 .80
Vaccinium sp. .26 .23 .04 .50 .73
Euonymus americanus .12 11 .04 .50 .61
GRASSES AND SEDGES .

" Panicum sp. 16.80 14.80 .63 7.73 22.53
'Digitaria sp. . 6.60 6.00 .25 3.07 9.07
Eulalia viminpea . 2.80 2.47 .08 .98 3.45
Carex sp. . 1,16 1.02 .08 .98 2.00
Andropogon sp. - .62 .55 .10 1.23 1.78

HERBACEOQUS .
Erechtites hieracifolia 13.80 12.16 .27 3.31 15.47
Acalypha gracilens 2,60 2.29 .23 2.82 5.11
Desmodium sp. 1.70 1.50 .21 ' 2.58 4,08
Rubus argutus 1.20 1.06 .19 2.33 3.39
Viola sp. - .54 .48 .21 2.58 3.06
Asarum arifolium .34 - .30 .13 1.60 . 1.90
Rubus sp. 1.08 +95 .04 .50 1.45
Fragaria virginiana .20 .18 .10 1.23 1.41
Erigeron canadensis .38 .33 .08 .98 1.31
Galium concinnum .92 .81 .04 .50 1.31
Antennaria plantaginifolia .16 .14 .08 .98 1.12
Lespedeza stipulacea 46 A1 .04 .50 .91

Rubus phoenicolasius .38 .33 .04 ' .30 .83
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Appendix Table IV. (continued)

‘ Relative N Relative Importance
Plant Species Dominance Dominance Frequency Frequency Value
Scutellaria parvula - ",16. "~ 14 0 04 .50 .64
Lobelia inflata 12 A1 - .04 .50 .61
Houstonia caerulea .08 .07 04 .50 .57
Solidago sp. : .08 .07 .04 .50 .57
Dioscorea quaternata 04 046 0 - 04 .50 .54
Collinsonid canadensis = .16 SRS 1 .04 .25 .39
Desmod ium perplexum : .16 - W14 ' .02 .25 .39
Eupatorium serotinum - .16 14 .02 - .25 .39
Ipomoea pandurata .16 14 .02 .25 .39
Polystichum acrostichoides .16 .14 : .02 .25 .39
Ipomoea sp. .12 .11 .02 ' .25 .36
Ludwigia alternifolia .12 .11 , .02 .25 .36
Phaseolus polystachios .12 .11 .02 .25 .36
Duchesnea indica .08 .07 .02 .25 .32
Geranium maculatum .08 .07 .02 .25 .32
Ambrosia artemisijifolia .04 .04 .02 .25 .29
Aster sp. .04 .04 .02 .25 .29
Bidens sp. .04 .04 .02 .25 .29
Ceanothus americanus .04 .04 .02 .25 .29
Chimaphila maculata .04 .04 .02 .25 .29
Helianthos sp. .04 .04 .02 .25 .29
Houstonia purpurea .04 .04 .02 .25 .29
Bypericum mutilum .04 .04 .02 .25 .29
Oxalis stricta .04 .04 .02 .25 .29
Senecio sp. .04 .04 .02 .25 .29
Uvularia perfoliata , '
WOODY VINES

Parthenocissus quinquefolial4.8? 13.04 .46 5.64 - 18.68
Rhus radicans 6.20 5.46 .25 3.07 8.53
Smilax glauca 1.08 .95 .33 4,03 4,98
Vitis rotundifolia .54 48 ' .17 2,09 2.57
Vitis cinerea 2.08 1.83 .02 .25 2,08
Vitis vulpina .30 .25 .08 1.00 1.25
Vitis baileyana .20 .18 .02 .25 A3

Lonicera japonica .08 3 .07 .02 .25 .32

~

1/ Common names are listed in Appendix Table I.





